Introduction
Hypoxic ischemic brain damage (HIBD) is clinical common as a brain injury syndrome caused by brain tissue hypoxia and ischemia due to perinatal suffocating [1] [2] [3] . Medium and serious HIBD have very high mortality rate and disability rate. With the in-depth clinical study of HIBD, a lot of new treatment strategies and measures has been explored, such as neural stem cells transplantation, but the treatment effect is still not ideal [4, 5] . TPO is a hematopoietic growth factors secreted by the liver, can promote the differentiation and proliferation of colony-forming unit-megakaryocyte, and the maturity of the megakaryocyte and the release of platelet [6] . Studies have shown that [7] , a large numbers of TPO receptors located in the central nervous system, can improve the sensorimotor function after injury, granulocyte colony stimulating factor (G-CSF) can strengthen the function of neutrophils. Studies have shown that [8] , subcutaneous injection of G-CSF can promote CD34 + bone marrow stem cells to migrate and differentiate into neurons and microglia. And its receptor can regulate apoptosis of related gene in the nuclei and neuron apoptosis process as antiapoptotic factor. To observe the protective effect of rhTPO and G-CSF on nerve damage in HIBD rats, 7 d aged SD rats were selected for establishing HIBD model using Objective: To observe the protection effect of rhTPO and granulocyte colony stimulating factor (G-CSF) on brain nerve after hypoxic ischemic brain damage (HIBD) in neonatal rats, exploring new ways for the laboratory basis of treatment for hypoxic ischemic encephalopathy, and provide for possible. Methods: A total of 120 newborn SD rats aging 7 d were randomly divided into control group, model group, TPO group and G-CSF group, using the method of blockingleft carotid artery to establish HIBD model. The left carotid artery was only seperated rather than blocked in the control group; after modeling, saline injection, rhTPO treatment and G-CSF treatment were adopted in the model group, TPO 
Modeling
After anesthesia, the rats were fixed in supine position, neck skin was disinfected conventionally, longitudinal incision on the left 2 mm along the center of neck was separated to expose the left carotid artery, which was ligated using double strands. Then the incision was blocked after carotid artery ligation in the middle of two ligation rings. Postoperative 1 h, the rats in homemade hypoxia box was removed for 2 h. Boxes were filled with nitrogen oxygen mixed with gas at a speed of 2.0 L/min to maintain oxygen volume fraction of 8% in the warehouse. After completion of modeling, the rats were moved to feed with female rats. Based on the neurobehavioral function, the rats were evaluated into 1-4 ranks of successful modeling. Evaluation criteria: 0: normal rats nerve function; 1: mild neurologic injury, contralateral forelimb cannot fully extended when holding the mouse tail after brain injury; 2: moderate injury in nervous function, tend to move toward the opposite of the injured side; 3: difficulty in walk, severely tend to move toward the damaged side; 4: unable walk, consciousness was obvious lost.
Animal grouping
A total of 120 newborn SD rats aging 7 d were randomly divided into control group, model group, TPO group and G-CSF group, using the method of blockingleft carotid artery to establish HIBD model. The left carotid artery was only seperated rather than ligated in the control group; after modeling, saline injection, rhTPO (15 U/10 g) and G-CSF (0.5 g/10 g) were adopted in the model group, TPO group and G-CSF group for 5 d, respectively.
Experimental methods
Ten rats from each group were randomly selected on day 3, 7, 14 after modeling, heart was exposed after anesthesia inhalation; left ventricle was connected with infusion devices after exposing the a small hole in vein. Saline was quickly injected till the liver and lung became white. Infusion of 4% paraformaldehyde was performed until clear liquid flowed from the right auricle. When limbs, head and neck showed stiffness, perfusion was stopped. Head of rats was cut in the foramen magnum to expose the brain tissue along the cranial seam and the brain stem , cerebellum and olfactory bulb, evenly split were removed. Brain hemisphere was cut equally for weighing damage degrees of each group, calculation formula was as follows: injured brain mass %=(right brain mass-left brain mass/right brain mass伊 100%. After completion of weighing, samples were placed in 4% paraformaldehyde fixing bottle in the 4 曟 refrigerator for 48 h. Then conventional gradient ethanol dehydration, xylene transparentation and paraffin embedding were conducted, followed by coronary slicing in 4 毺 m thickness, histological observation was performed after HE staining.
HE Dyeing method
Biopsy was soaked using xylene and roasted for dewaxing, gradient ethanol was used for dehydration, followed by hematoxylin staining; using 70% alcohol to separate colour when the specimens became blue. They were rinsed with distilled water, then stained using 1% eosin for 5-10 min, dehydrated with 70%, 80%, 90% ethanol, immersed in transparent xylene and sealed using neutral resin.
nestin detection
Gradient ethanol was used for biopsy dehydration, then 
Results determination
nestin positive cells number was used to determine the number changes of neural stem cells, nestin positive cells dyeing in tan were mainly expressed in the cytoplasm, axons and dendrites of neural cells, five horizons (伊40) were randomly selected to observe the positive cell count using analysis software, and the average number was calculated per unit area.
Statistical analysis
Using SPSS19.0 statistical software to analyze data. Data was expressed as mean依sd, and analyzed by t test, P<0.05 was considered as statistically significant difference.
Results

Comparison of injured brain mass after modeling at different time points
Injured brain mass of model group, TPO group and G-CSF group were significantly higher than that of control group at corresponding time point (P<0.05). Injured brain mass of TPO group and G-CSF group were significantly lower than that of model group (P<0.05), and with the increase of age, more significant increasing trend. The brain damage % of TPO group at 14 d was higher than that of G-CSF group, differences between groups was statistically significant (P<0.05) ( Table 1) . 
Histological observation
Histological slicing on day 14 after modeling showed that in control group, cerebral cortex neurons and glial cells were normal, the number and arrangement of nerve cells were normal, with nucleus in the center position, and no lack of nerve cells. In the model on day 14, intercellular space was increased, nerve cells showed obvious shrinkage, axons and dendrons could not be recognized at high magnification, because part of the nuclears appeared cracking phenomenon. TPO group showed that the damage degree was reduced compared with the model group, with more functional nerve cells in normal size, shape and arrangements. G-CSF group showed microscopically that the extent of cell damage was significantly slighter than model group, with more functional nerve cells and nuclears in normal size, shape and arrangements., and dendritic typical structure was clear (Figure 1 ).
Control group
Model group TPO group G-CS group Figure 1 . Histological changes of brain tissue on day 14 after modeling (HE, 伊400).
Expression of nestin
There was no positive expression of nestin in observation group; a small amount of nestin positive expression was visible within the cytoplasm, axons and dendrites in the model group on day 3 after modeling, increased slightly on day 7, and declined on day 14 . In TPO group, the small amount of nestin positive expression was gradually declined with time. In G-CSF group, nestin protein positive expression on day 7 was significantly higher compared with that on day 3, and declined on day 14 (Figure 2 ). 3d after modeling 7d after modeling 14d after modeling Control group 3d after modeling 7d after modeling 14d after modeling Model group 3d after modeling 7d after modeling 14d after modeling TPO group 3d after modeling 7d after modeling 14d after modeling G-CSF group Expression of nestin cells in brain tissue of model group, TPO group and G-CSF group were significantly higher than that of control group at different time points (P<0.05); nestin cells of G-CSF group were all more than that of TPO group at corresponding time points (P<0.05) ( Table 2) . 
Discussion
Pathological mechanism of HIBD brain injury is complicated and has not been fully elucidated. Studies have considered [9] [10] [11] [12] , selective neuronal necrosis caused by hypoxia and ischemia is a prime requisite of brain structure and function damage. It was regarded that [13] , necrosis is the only cause of HIBD related nerve cell death. Appropriate treatment given in early HIBD can effectively reduce the brain damage by effecting the process of cell apoptosis. Other studies showed that [14] expression of genes related to apoptosis was observed in the brain tissue after HIBD hypoxia ischemia resistance of neurons increased significantly after being transfected by antiapoptotic gene, showing that apoptosis process involved in the process of HIBD brain damage. Blood supply path in SD rats has high approximation with humans', formed by internal carotid artery and vertebral artery Willis ring, unilateral carotid artery ligation and hypoxia cavity can set up the HIBD model, ligating side brain rapidly to form hypoxic ischemic brain damage. This study adopted the method of the left carotid artery ligation to set up HIBD model in the mid-point, avoiding the blood vessels from recirculation thoroughly, to induce the corresponding morphologyand function changes of nervous system. TPO can promote growth of neural stem cells and phosphorylate AKT, activating the PI3-K/AKT signaling pathway, and inhibiting cell apoptosisof of neural progenitor cells C17.2 [15] [16] [17] . In this study, the expression of nestin cells in brain tissue was analyzed at different time points to observe changes of the rats organization neural precursor cells. After modeling in TPO group of rats expression of nestin positive cells was significantly higher than that of control group, due to hypoxia ischemia of brain tissue. After treatment, histological observationshowed that brain injury and injured brain mass of TPO group was significantly reduced than that of model group, showed that the TPO can reduce brain damage degree after HIBD, and effectively improve the development of the nervous system and restore nerve function, can reduce the influence of hypoxia ischemia on neural development. G-CSF is hematopoietic growth factors, can promote the proliferation and differentiation of hematopoietic stem cells [18] [19] [20] . The research found that [21] [22] [23] , G-CSF can enhance local inflammatory response. This study results showed that injuried brain mass of model group, TPO group and G-CSF group were significantly higher than that of control group at corresponding time point (P<0.05). Injuried brain mass of TPO group and G-CSF group were significantly lower than that of model group (P<0.05), and with the increase of age, more significant increasing trend. At Day 10 after modeling, the expression of nestin positive cells in cerebral cortex of model group, TPO group and G-CSF group increased significantly than that of control group (P<0.05). The histological examination showed that damage degrees in groups TPO and G-CSF were lighter than that of model group; suggesting that TPO and G-CSF treatment in early HIBD can protect neurons.
This study results show that the TPO and G-CSF treatment in early HIBD can improve brain function after hypoxia ischemia in newborn rats, beneficial to the growth of brain function. G-csf can promote the differentiation and proliferation of neural precursor cells, reduce degeneration and necrosis of the nerve cells, so as to achieve protective effect on HIBD rats' nerve.
